Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.030; wR factor = 0.080; data-to-parameter ratio = 15.9.
In the title compound, C 6 H 17 N 3 2+ Á2ClO 4 À , the piperazine ring adopts a chair conformation with the ethylammonium fragment occupying an equatorial position. In the crystal, the dications and perchlorate anions are linked through N-HÁ Á ÁO hydrogen bonding and weak C-HÁ Á ÁO hydrogen bonding into a three-dimensional supramolecular network.
Related literature
For the structures of related salts of the 4-(2-ammonioethyl)piperazin-1-ium cation, see: Guerfel et al. (1999) ; Srinivasan et al. (2008 Srinivasan et al. ( , 2009 ).
Experimental
Crystal data 
Data collection
Bruker APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0. Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: SHELXL97 and publCIF (Westrip, 2010) . 
Comment
The crystals of the title compound were obtained unexpectedly during an attempt to prepare a tin(IV) complex of 1-(2-aminoethyl)piperazine in the presence of sodium perchlorate. The organic molecule is doubly protonated at its primary and secondary N atoms, while the tertiary N atom, N2, remains unprotonated. Similar to the structures of some other 1-(2-ammoniumethyl)piperazinium salts (Guerfel et al., 1999; Srinivasan et al., 2008 Srinivasan et al., , 2009 , the piperazine ring adopts a chair conformation with the ethylammonium group occupying an equatorial position. In the crystal, the dicationic organic moieties and perchlorate anions are linked through N-H···O and C-H···O interactions (Table 1 ) into a three-dimensional supra-molecular network.
Experimental
A mixture of 4-(2-aminoethyl)piperazine (0.26 g, 2 mmol) and Bu 2 SnCl 2 (0.6 g, 2 mmol) in methanol (50 ml) was refluxed for 2 h. NaClO 4 (0.56 g, 4 mmol) was then added and the precipitated sodium chloride was filtered off. The filtrate was evaporated and the obtained solid was recrystallized from ethanol at room temperature to give the colorless crystals of the title compound.
Refinement
The C-bound H atoms were placed at calculated positions and were treated as riding on their parent C atoms with C-H = 0.99 Å. The N-bound H atoms were located in a difference Fourier map, and refined with distance restraints of N-H = 0.91 (2) Å. For all H atoms, U iso (H) was set to 1.2U eq (carrier atom). Figures   Fig. 1 . Molecular structure of the title compound with thermal ellipsoids at the 50% probability level. H atoms are drawn as spheres of arbitrary radius.
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